via face mask and the sequence of studies was repeated on 13 occasions. Also, on 13 occasions, 100 % 02 was administered to lambs studied as above. On 17 occasions, indicator-dilution curves were done from inferior vena caval injection sites at the onset of the study, and in each case there was either no, or a very small ( <5 %), rightto-left shunt through the foramen ovale demonstrable.
In eight lambs these injections were repeated during 8 % O2 inhalation and none showed any shunt. In most instances, at the conclusion of a study, the catheters were removed and the lambs were given intramuscular penicillin, streptomycin, and iron and returned to their mothers for repeat study at a later age.
When cardiac output determinations were satisfactory for both PA and LA injections during any one experimental condition, an average value was used for calculating pulmonary and system vascular resistance. Also for each cardiac output calculation, the mean transit time volume (MTTV) was calculated, and from the pulmonary artery injection curves, the slope volume was calculated by the formula of Newman et al. of measurement, the marked increase in systemic pressure and the gradual fall in pulmonary arterial pressure during the first 10 days after birth are apparent as shown in Fig. 1 .
Effect of hypoxia. The response of all lambs given 8 70 oxygen was that of prompt increase in rate and depth of respiration; however, mean intrathoracic pressure and right and left atria1 pressures did not change significantly. This hyperventilation is reflected in the fall in PCO~ and development of moderate respiratory alkalosis as shown in Table 1 . Adequate data were obtained from 21 of the 26 hypoxic experiments to permit calculation of cardiac output and pulmonary and systemic vascular resistances. These data are shown in Figs. 2 and 3 . There was no consistent change in cardiac output during hypoxic stress, the mean value for room air being 455 ml/kg per min and that during 8 % oxygen inhalation being 5 15 ml/kg per min.
However, the pulmonary arterial pressure, both mean and systolic values, rose consistently.
In general, the more marked increase in pulmonary arterial pressure occurred in the younger lambs. Calculated pulmonary vascular resistance increased from 780 dynes-set cm-j on room air to 1,420 dynes-set cm+ on 8 76 oxygen (Fig. 2) .
The systemic vascular response to hypoxia is shown in Fig. 3 . There was a consistent fall in both systolic and mean aortic pressure. The change in systemic vascular STAHLMAN resistance was rnore variable, although the mean value fell from 3,900 to 3,280 dynes-set crne5 during hypoxia. The magnitude of response to hypoxia in one lamb at 24 hr of age was such that the pulmonary arterial systolic pressure was 66 mm Hg while the aortic systolic pressure fell to 68 mm Hg. Indicator-dilution curves showed no evidence of shunting through the ductus arteriosus at that time.
The marked increase in pulmonary vascular resistance and pulmonary arterial pressure suggests an active vaso constriction of the pulmonary vascular bed. This is supported by the changes observed in the slope volume of the indicator-dilution curve from the pulmonary arterial injection site. As shown in Fig. 4 , 14 of 18 lambs in which pulmonary slope volumes could be calculated on both room air and on 8 % oxygen inhalation showed a definite decrease in pulmonary slope volume with hypoxia, the mean volumes falling from a control of 69.4 to 44.5 ml during hypoxia.
Since MTTV represents the volume of blood in which the indicator is distributed from injection site to withdrawal site, the MTTV calculated from left atria1 injection was subtracted from the MTTV calculated from pulmonary arterial injection, both during room air inhalation and during hypoxia. The values obtained in six of seven lambs from this subtraction decreased during hypoxia (Fig. 4) , again suggesting a cbntraction of the pulmonary vascular bed. Efect of hy~ercafvzia. The administration of 8 % CO2 in 20 % 02-72 % I$ by face mask also caused a marked increase in the rate and depth of respiration and an increase in pulse rate. The administration of 8 % CO2 resulted in a mean arterial Pcoz of 49.5 mm Hg, with a moderate fall in arterial PH to 7.27 (Table 1) .
The most striking circulatory response to hypercapnia in newborn lambs was the increase in cardiac output from 545 ml/ kg per min to 780 ml/ kg per min on 8 % COZ, ROOM 8% CO2 AIR an increase of 45 % (Fig. 5) . At the same time there was a fall in systemic vascular resistance from 3,575 to 2,250 dynes-set cme5 as seen in Fig. 5 . The aortic systolic pressure remained unchanged, the average values for both room air and hypercapnic animals being 111 mm Hg, while aortic mean pressure fell slightly from 86 to 81 mm Hg. The increase in cardiac output was reflected in the pulmonary circulation by a moderate fall in pulmonary vascular resistance without a change in pulmonary arterial mean pressure as shown in Fig. 6 . It is interesting to note that the fall in pulmonary vascular resistance occurred in the face of the moderate acidosis accompanying this degree of acute hypercapnia.
Also, hypercapnia resulted in an increase in pulmonary slope volume in six out of seven lambs (Fig. 7) , suggesting that the vasodilatory effect of increased CO:! tension occurs in both systemic and pulmonary vascular beds. i!Zfect of hyperoxygenation. The administration of 100 ';;I oxygen at I-atm pressure via face mask with an increase of arterial Paz to a mean value of 300 mm Hg had little effect on the circulatory dynamics of the normal newborn lamb. Satisfactory data were available on eight lambs which showed little or no change in cardiac output, pulmonary or systemic pressures, and pulmonary or systemic vascular resistance from the room air values. In those animals studied immediately after being hypoxic, there was a prompt lowering of pulmonary arterial pressure and pulmonary vascular resistance (Fig. 8 ), but these values were not significantly lower than the base-line room air determination.
DISCUSSION
The effect of hypoxia on the circulatory dynamics of the newborn lamb, particularly the increase in pulmonary arterial pressure, has been documented by a number of investigators (2, 10) ; however, such studies 
